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C54) METHOD FOR PRODUCING SILICON SINGLE CRYSTAL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To produce a defect-free, high quality 
silicon single crystal with comparative ease. 

SOLUTION: A first coil 11 and a second coil 12 each having a coil 
diameter larger than that of a quartz crucible 13 are arranged at a 
predetermined interval in the vertical direction so that the rotation 
axis of the crucible 13 agrees with the center of each coil, and 
electric currents are made to flow through the coils in such a 
manner that the directions of the currents flowing through the 
coils are reverse to each other. Thereby, cusp fields 16 passing 
through a neutral plane 16a between these coils from the center of 
each coil are generated. When the inner diameter of the crucible is 
expressed by D, the neural plane of the cusp fields 16 is controlled 
to be located at a position 0.20D to D below the surface of the 
silicon melt 14, and the strength of the cusp fields 16 in the 
horizontal direction on the circumference which is located on the 
neutral plane of the cusp fields 16 and which is 300 mm apart in 
the radial direction from the intersecting point of the neural plane 
with the rotation axis of the crucible 13 is controlled to be a 
constant value in the range of 50 to 300 gauss. Further, an ingot is 

pulled at such a speed that the inside off the ingot becomes a perfect zone where a coagulation of point 
defects does not exist 
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(57) [gft] 

535S-^{? 1 3 t>*£fc3-Ol/ 
ffig£:£T3Jgl&tfJfS2:3i';H 1, 125:, 5^5 

M*fettTSStU JR 1 &tf»2 a-f Jl/teS^teiffirti* 
iffitfii' V 3 IsfiM 1 4 (D&ffifr 0 . 2 0 D ~ DTtf 

*oT5^a-ojr©®teW^©*^&¥S*iftite 3 o 

5 0 — 3 0 0 #^X€>$gBft©-^ffi£fc££ 5»Cf!HIP 
Vf5, 




12 #2=-<A" 17» #.*-/«#««)".4jfiJ 

Mb 352*ISE 19 



HfgFffcR<DSBB] 

if *fc»©5/ y a Vgt?ijt(i4) ?re^ao^(i3) tcB?g 
Slf? 1 Stf^2 3-01/(11 . 12)^i9fBe3S5o{?CDlHliK 

£©SSfE*iffrr;: fctc<k t> ituiBSg i TkXF%2 ^j)\,<o& 

S^iffi(16a)^ilS*^y®E^(I6)^|g^L. h3I3A 

j&fctsiasjss oar (i3) © ft ©c*f Lrm^cifij^- 1 * 

JK«(16)<D«t»S®(16a)«rt5E>"; 3>i|jffi(i4)©^DB 
fr&O. 2 0 D~DT#ofc^fc&.5<}:-5fcf|iiJWU 
l5IB*xyjK« (16) ©^jiS(l6a)±T'*-3 Ttates^i 
5-p{?(l3)©lH3^|t(D^^€,^1lS , (&){C3 0 Omm 

«mr£Fga±Totoie^xyfia[^(i6)©* j F*^o^« 

RS5R^2] -YVrfy r-(17)«Dit@tf2 0 0mmT?& 
oT, 5^SOj£(13)OF^SDA^6 0 0mmT-SSt;* 
fcx *X^TiBili(16)<04 , 3iffi(J6a)^:S/y3^i!g(H) 
OmffifrZ 1 2 0 — 6 0 OmmW^ifefilt&Si^ 
»C$iJ^U t9^*Xy««(16)(DftiiE3a(16a)±'Pfeo 
TMfE53?5o{?(i3)<DHI<te$4f:(D3^7!)>&^^|S)k: 
3 0 O mm&ftrcP}m±T'<omZ*X7m®(16)<D7}<.¥- 
Wi}<0^gtifi5 0 — 3 0 O^XtQ^HrtcD— ^fflt* 

[|&fclS3] -TVrT? Hl7)©ifcgtf3 OOmmT-afe 
^T, 53S3Of£(13)cDF<3&Dtf8 0 0mmT-;fcS££ 

tev *X7'lK^(i6)<r)4 , ji:tS{i6a)^:->y 3^5^(14) 
<D*®fr5 1 6 0 — 800 mmTtf oft-fiBllc&^-S 
KftJSPU MfB*XpTK^|(16)©ffJjicB(16a)±r*«-p 

ThOb2SI?S^(?(i 3) ©laiSittt <OSt£fr 6^S^iRi»c 
3 0 0 mm®*lfcR^±T©fg12#X:/Mi§(16) 0**F 
#]q)<D$ftga*5 0 — 3 0 0 # r>X<D$BHrt<0— Sffifc* 

urn. 

m&m4i h(i7)^i±ifsflg©->y3> 

(i 4) ©as^-r 5, is y n VHitft (H) 5 3 l±tf 
6n*-f ^dTy h(17)<OfiM«Offl^-e^5iaft^5 O 

— i o ostogsBftT&a ft^yw&owQtp 

i£ffi(16 a )(Dfi[St> l9f2*X^K^(16)0*jiM(16a) 
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gtffoUC 3 0 0 mm«ttlfeRS±T'<0Duie*X7°K^(l 
6) ©*T*|flK08toe t 1 %V>L3 V»«1*E« 

[0 00 1] 

->y n>a^6?|±tfTia^-rs t^fc, ->y n^gfe 
?S{c*X^ (CUSP) «W*mtaLfctfSS/y3VJ|i 

[0 0 0 2] 

[fie*©e«] se*. ^y^v^^cgi^^ist l 

T\ S^y n>^ffl©^>rf-y h^g^A-X^— m 

<^5„ ce>czm±, diso{?fc^e5nfc~>yn> 

[0 0 0 3] ^»#««@^gfift-rsxSk:te 

(Oxidation Induced Stacking Fault x J£Cr\ OS Ft 

ilfc/Vf-fi'A (Crystal Originated Particle, 
£Cr\ COPt(,^ 0 ) ^ m^im^Smm. (Inters 
titial -type Large Dislocation, OT, LD£^-> 

[0004JCOCOP HE«ftAMttt % MjUdMMtJRO 
Sl^^S^telS^tt (Time Dependentdielectric Breakdo 
wn, TDDB), ggfbSgWfftttt (Time Zero Dielectr 
lcBreakdoOTK TZDB) ^F%^(fc*-^SSHt&S 0 

x*?»iia»ic*^Tty-i'9oatHfc*5s sis 

©*Sy^rffi<f-S. MtLDti, fetii'7X^ t fenf 

7 * R*±J8»fc TSaiRx ^WfcHflW 5 1 If 
•y b«£C«C2:ft>&(Etti;9 ht=fei*tftiS. c<?)L 

ffl0ES*i!!3i , rS«:«)Kffl^^ns^y3>"i>i-/^ 



[0005)C©OSF. COP&tfLDfcWLfct,^ 

-r>dr-y hooBi^^H? 11-139 3mmic 

A&ftjft^ssftics&'rsffltt [v] 

*s [i] tfjgjasns. c <Dfc»±f3S3g^ST*»±s -f 

fB^Ja©^#A«#ftL*t,v<- 7x ^ hgg^j [p] 
[0 0 0 6] 

[S|BJA^L«t^frsSM] L*>U _hE«*©W 
P4¥ 1 1 - 1 3 9 3^iiC^n^>y =3^|SgJ|-f 
vrf >y h©iSB££i£T«:, ^ y 3^^,11©^ V3~<y b 

t ~> y 3 <omm^m<Dmp3T<omm^(o^m 
tmtfm-ic & s <fc 5 fcfWfflrr*i&s# $ t> , com 

3tt-«fc&> -fv=r«y hdiaPSi5^Sk:t>ftoT, ^ 
Pi§w>ya>*|g B ^SB6-r§citt±SSSi?feofe 0 * 
fgffl©BB5tt, -OrfvhO^^tfigS^jgS^KKML 
&<Tfc, ^RgTJ^agfiO^ya^^o^vrr^ 

i* *tmffmm icist-p? s , y 3 y&m&cDW&fr 

[0 0 0 7] 

[HS£8?i*T5*:ai>©;p©] M«9ll)cfl(S3Sqi!tt. 
0 1 &C5jxTJ; -5 Kl, J/>J3 l/msmv-f VdT-y h l 7% 

5 1±^3 fc*^ -> y 3 i^m 1 4 i3t» 

SU £^53e5:2tf©ytS«fct)*f?&3^/Hgg;&:£ 
t2»lM®2^;H 1, 1 2^E3S<50(? 1 3© 

rap^&fcttTEtau ari;&t>-!g2 3^;i,i 1. i2»c 

A<©&3>f;l/i£,kfr5Jgl Stf^ 3>T/H!3©7.k¥®T* 
fcS^Sffil 6 a^la*xyU|l 6#ft£U *X 
yfK^cfSESt^y nvgJJKl 4 ©SMi:©ffi«£;5 

U ±tm/dy )- I 7^<&?M'>y3>^^R5«D 

if s y 3 y4M3£©s^5M©&&T-& So *©lf ® 
esesotfi 3<Drt@£D£-r§fc^ * 
x:/J8*§i eo^itsi 6 a£~>y svgjigi 4©s® 

rf^O. 2 0D~DT^o^4glC^Si3tc^Jffl)U 
*xr?K«l 6©f£ji®l 6 a±T?fet3T5^.50tSl 
3(0®«EM£<D3^a»5¥^(Rjfc 3 0 0 mmgttl.TcR 
JD±T*<D*X:/iafli 1 6 ©7j<*F/3"6l©®iffia< 5 0—30 i 
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0 ** t >xo®Brto-^fii:^5«fc ? te*ijarfs tee 
[0008] c <om&m 1 fcf2iE£ ftfc -> y 3 ^jkm a 

©SBftffttTfttx *X^K«1 6©<*>3£®1 6a©ftS 

y 3 ^mm 1 4 t^oM 1 4 a , in .5 

-l->3"-y f. 1 7 *&W.T<omit£®tff-)li5<®n-Z 

S„ — ^ ^Vrf-y h 1 7rtAV^-7x^ h^ts&S 
^3>h©5/±tf»*©H?a«Hfcl\ ±E*fittl 4 
a. 14 b©3JfcfcJ;t)B?fcJ?ffil 6 a CD® f*9T'<D£8H: 
:£[6j©i@ft43I3#^— SPVS-^x^ hfgigi: 
=5: 53 I±ff iaa^Srtl^— S^i^jJi-r S £ »o «k 

©f V3*>y h^J±^ffJ^^tc^)§T*#S„ 
[0 0 0 9] *fcjt33-f'l/3V h©jt@#2 OOmmT? 
£-3T, 5^SOi?«0rtgD^6 0 OraniT'Ssb 

»c N jjxzfmmw'pim&i'V ^fimvmffifrz 1 2 

0~6 0 0 mmTA^fc<iiSte*« t t5fctJ^lU *X 
6 0Dtp3iSl 6 a±^fe-DT53S5-01?l 3<D 
leI*Klit<7>3&S^€,^g^k: 3 0 0 mmgttlfcP3^± 
T'OA^yif 1 6«D?J<^73lR]<0^a^5 0-3 0 0 13 

X^TS^©ct>3iffi*->yn>'S6j$<r)^ffi^& 1 6 0-8 

0 OmmTtfoTt&Stc&S^olcMSiJU 

1 6<D*jiffil 6 a±^a5^TE^50{S 1 3©lHl^t6 
t ®3&S*^4^?j(BltC 3 0 0 mm%mTcP3®±T-<D* 
X7Btmi 6(D7ksf?jfa<0*&&tf5 0 — 3 0 0iJ^7.<O 

[0010] IM^lc&asse.Eti. @istf@3Jc^ 
•TJ:^^ ^^hl 7^?|±tfaMo->U3>s4?si 
1 4<0llimta, ^ya^BBii 4^6?l±tfc,n 

S-Ti/rr-y 1 7©aS©SiJ-&T'«Siafb^5 0-1 

0 0%©SeHF*3T'&5t£te, AXTTSlfl 6©4>ul 

1 6 a OteSt, *X7TK«1 6a54>3iffil 6am 
oT5^5-3ffl 3O0$ai|fifc©^^t,^?7|qKC3 
0 0 mmBEnfj:F , 3gI±T-(0*X7%Ji 1 6 ©Tk^fa© 

tnwwr* -> y 3 ^*ga©SBi^ffiT^ s 0 c 

* 4 tefgffi^nfc^ y 3 ismt&nw&imvit. J y 

3">y h 1 7 ©d? h A 1 7 bIU©§|±tflI$TfeoT?,. @ 
?SSffil 9©T75-{C?§ait-SIlJ^M^<^ c ,T®^ 

t^S^Vdr-y h l 7©?|±Jf3Ug©ffglE5Slli?&^^ 
^L*l/\ C©?S^ ->y3>#$*gco^V3"-y h©il 



[0 0 1 1 ] 

±e»l2fttf»2aW>H 1, l 2tt, 5^5 

1 3onaj:»)**fta-rA'ita*#u 

M2n^;KS© 7 J< i FfflT«S*ji;Sl 6 a*|5AX? 
•5. 

[0012] ±fB^>rf.y h i 7 CO-fVrf 

^ST?|±lfen5„ EP*k h 1 714, CZ 

(Voronkov) ©Sf&KSrJ^d^fDSIJitfjgg 

[0 0 13] -ffifityc, C Z^»c«J;t>5h-y hV— VjtFft 

7«T||±^5t, h^fCtt, ££K (point de 

feet) t&KM<Ommb (agglomerates : =^7C^R5) 

[ooi4] Mxmt-m.mc->^=2i/m&\ At-o 

<g&& (vacancy agglomerates) Xtete^fSi' D 3>?gJ 
J&&K6©?&||H* (interstitial agglomerates) ijl&f& 

[0 0 15] g7LB£*KOKa#H: % ifflj£UfcCOP 
OffifC, L S T D (Laser Scattering Tomograph Defec 
ts) XUFPD (Flow Pattern Defects) tmZtV&K 
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L D t If tftlSfcffifcSty. F P D 14. y=f.y h * 

3X-y^y^ (Secco etching, H F : Kz C r 2 Or {0.1 
5mol/l)=2 : 1 Oj&a-r&fc: <fc Siyf-y^ Lftt* 

* £ € t ^ y a v t izm*z>mtfim*G uftajfc&a* 

[0 0 16] Xv^ycoWfcte. ^HiODlSA^v^ 
♦Mfc-O'sf? h l 7 it Ztctb^ -fl/dy h<0 

3|±tf5SS^V (mm/») , ^ >a> h fc *,\) 

mm) V/G (mm ! /»-t) 

T V ^5„ J;t3pL<l4 v V/GJt^«l^JW±T-{4^?L 

s^*i'>=r-j; hiWBfcarti*. azt^t, c i ] 
im=?®i/ y a >M.^wi*^E«-eaBoT. ^p^^> 

'^>SMoi®|^t3i« ((V/G),« 
T) [V] tti'vaV hrt7?©S5La^PS^ 

((V/G) 2 «±) ;&^U [P] 14^7L^.^RS<0^ 

/<-7x*hflW ((V/G).~(V/G) 2 ) ^-To «I 

« cp] icBwr«imi [v] \c\zos?m:Bmz> 
mm cos fj ((v/G) 2 ~(v/G)3) ^#&-rs 0 

[0 0 17] C<D/?-7x^ MR« [P] t4Hfc^ 

[Pi] tmm [Pv] te#«stu&„ [p.] i4v/G 

[ P v] t4 V/ G ltt)WnM.fr ^±E(V/G)2ST'0«g 
gp^, [P,] iffitf [J] fc|^©U *^ 

jgffi*ss©i&?K->y a >sij^Rnu%#r«iii«T 

[Pv] 14^« [V] te»*U *^0SF3fe« 
^Wr5^7?*5„ ±I20SF14. SSffifiKS 

-l'X<oy-^^tDiiiii]f|<o?PaM0fc4S o 
[0 0 18] 01tSoT, *X7TK^1 6£DtpJi®l 

6ac5")3^ij!i 4<o%mt<omm%Em%-o&\ 
©(pfiffii 6 a^j/ynvaati 4©«a*>c,o. 20 
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D~D, »IL<liO. 20D — 0. 6 6 DTtfofcft 
BfcfcSJc-JtefSiJffllU AXTTSS^l 6<DtfftHl 6 a 

fafc: 3 0 0 mmgift7cR/g±T?<D#X:7Tg«§ 1 6 <D7j<¥ 
Tjft^&fitf 5 0— 3 0 0#t7X, !f$L<ttl 50- 
2 5 0tf>!7X<D$mft(D-%.mk1S;Z>Zivtem®!T2><, 
[0 0 19] &:te, 7JX;/fiSi§l 6€><P:£Bq1 6 a«3t 
g%0. 2 0 D~DcD^HlC|5SSbfc<Ol4. 0. 20D 

mmm&tfm < % t> , c © 1 9 

a^Mi 9©T*Jc^m-rsf!j^-^s<*s, ep-s 

iKi§l 6©tft5:El 6 a±T3&oTS3SS-p(?l 3<om 
itettt <0&&fre>¥m&mic 3 0 0 mm8t4l7£P3ja±T? 
<D# X fmM 1 6 ©7J<JP?j l&l£>38g£: 5 0-3 0 0^ 
X©®Bfc:|5g5£L;fc<Q«:, 5 0* - ">7*»-pa, *B*B&§ 

t?*-r, 3 0 0^X*gx.5t, E^5-0(?l 3 ©IS 
97jfa^©*Wi)£'>U -fVi-vM 7itT©iUE* t 
5, Bp-5@?£J?fgl 9lc33tt3§ait73lPl<9Sf^K<E>a 

1 7<0?l^f^Jg<Oi¥^SH*^<«:S^^-efeS 0 

C0020] ±cw vdr^ b 1 7<omm.ft 

2 0 0inm-p36oL ESSOIfl 3©rtgD7y6 0 0 
mraT'SSttUiv AX^Jl 1 6©tp:tiSS:i 6 a* 
^U3Vg4?Sl 4 0»e,l 2 0 — 6 0 0 mm, »S 
IXttl 2 0-4 0 OmmTtfoTctt^Cft&^lCftJ 
WU ^xyjKlfl 6©4>:£®1 6 a±1?feoT53SS 

3©@&iIflt©3&Sfr&¥@;£|Stf;:3 0 0rnmg|t 

n7 v cFg^±-p«o*xyiKJii 6©7j<^[Ri<!D^a^5 o 

~3 0 Otf^X, Jff*U<tt 1 5 0 — 2 5 0#?X©S3 

M 7©itgtf3 0 0mmT'a5-oT, 53S«Otfl 3© 
rtlDtf8 0 0mm^5J;fta, fcXTTK&I 6© 
^Jiffi 1 6 a £->l> 3>B*?£ 1 4 ©«®7>£. 16 0 — 8 
0 0mm, $?£L< li 1 6 0 — 5 3 3 mmTtfofcffiB 
fC*5J:5JcMfflIL, *X^aBt«l 6©tp37j5l 6a± 
•eaBoTS3550jri 3©H1Elftl:©3fi^*»S¥gJ&fil 
fc3 0 0mmffiti/£P3^±T*<O*xyr«lil 6©?J<¥73 
lRj©a»&#5 0-3 OOA^X, &?£L<tfl 5 0—2 
5 0 #?X<0®lBF'g<D-£ffi£&5± 5 teMWrs. 
[0021] *x:/f&iti 6©4":&® 1 6 a©fi 

Mi, ;*JX7"ffil§l 6©4>i£ffll 6 a±T'feoTS3SS 



Oin 3©[I]j£fflt©3^fr£¥@#faU:3 OOmmgS 
n?fcP3JSl±T(OAX7'^l 6£07k^73(PlO^ft(D^JfflJ 
«, h 1 7©(tJPS5l 7 a£;fi©3l±tf!f$lc*5 

fc-pT, 5KVH*-f >-rf-y M 7©t-y:/g|51 7 b, HP 
SP1 7 aRrf*f-AWl 7 c©^SiD?l±TOcfefco 
T, gp-fe'i'^'rr-y h l 7©IS{fc5|s#0~ 1 0 0%©®H 

•y M 7 ©@{fc!£tf 5 0-1 00 %<D®Hrt, EP^-f V 
=T* M 7 ©utPSfl 1 7 a©&¥8B# 1 7 d&tf# hi. 
10 SB 1 7 b©§l±tfB#, gglHi-T^dT^ b 1 7©iSIMgi51 
7 a<m&¥Bii#l 7 d<05l±tf(^t«oTt,il,\ CC 
X-^vrf.y [,1 7©@{fcJ£i:«, -fz/dy M 7£3I± 
5 fiOo-> 'J n ^B4i« i 4 ©SSlcfcrT S, ~> >J =t >|» 
ffi.1 4 fre>3l±tf£fi3f >:*•;/ h 1 7©ffifi©M-&£ 
(/•"5<, *fc±ES"Jffil*ff'5'i'>rf-y h l 7©@fcsjs©gg 
14 5 0- 1 0 0%tCfE«L;fc©«, 5 0%*im 
y^FK <k X> amSffi 1 9 K*5tf SSGifcfcfa 

-r«cfc*^*, ^fte^xyiK^enita-rs^it*^ 

[0 0 2 2] ±^E<DJ:^te*X7TK^il 6CWS1 6 
a ©feB&£/#X:7TO§ 1 6 <DSSlt^(fij«St^©JffiI L 
->';3>«^SCH'>d'-y h 1 7«:?|±tfS 

t, e^s^i 3<oj^gpj6^*'ii3i-r^it^8fB§co 
mi^m i i 4 a *^^-r s tttic, i 9 

3fi^i:5^So{Si 3^«Sfi^t«:?i^-rsm2^mi 
4 b ±IH^ 1 5<H5ii 1 4 a «i'>'d'>y h 1 7 

©T7?fc@^HcS i 9 & ^im.tmtiZ^Z><r>T^ -Y > 
dT-yhl 7 4>iD>fiT©^±it«^m<«}#^nS, Ep-e 

^®l 9tt I Fffilcjfiv^«i:*'S. 
[0 0 2 3] -T^rT^ h 1 7W^-7i^ hfig 

& [p] tfcST-cibtQ-i'vrf.y h 1 7<om±imm<ogt 

ffffiHtt, miS^2^jftl 4 a, 14 b (O^lfclC* 
OS^ffi 1 6 a©ffirtT-Wfaite£fa<DKg£fBStfS3- 

i§— 1t^lRj±-r St V5»aicj; SOI?, -fV 
rf-y H 7«D?Utf32«0*ySi«ttiKK)^t*S. JE 
kUiffi^l &tf^2*fjffil 4 a, 1 4 btt^yjf h 1 

ii>, VdT-y b 1 7<D^> 1 7 bjR3©?|±lf^-efeo 
Tt, Biffi^ffil 9©T/a^ai'rsSiJ#AVJ^<ElM 
ffffil 9^¥EicJfii,^ttJc^fctiS 0 fiP^, 
H 7rttf/t-7a*h«W [P] t%5?E:«>©-l'Vdr 
9 h 1 7(0?|±tfi£jgEOfF^®Hti^tM / >b*V\ C 
OttflU -fv=f»M 7<D5l±(rjaa«r«SfcWffliL* 
<Tt, -fV^M 7©BfflgP! 7aOififct>fto 

ttssiewa-e**. 

so [0 0 2 4] 
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<nmm i>mi tc^-r & ? ^ 6 o o m m^e 

-r^ttStfi 4 5 0mmT*«gififfB23-fA/l 
«0»ffl*fi|te4 1 0 mmfctfTSKOfc. WCCtl& 

mzxxzmmi ezmumtz. co*^r«»©«t> 

JxfflJ 6a«SIl 9i>6m3 0 0mmi45 
>t7t$lMS2a^Hi, 1 2©ffig*$i|ipu, 

2 0 0 ** *X t *5 J; a fc*3^;WcaH- 
TOfcWWUfc. d©«S8Tita2 0 0mm©^ynv 

*aio-f^7M 7*±e^y3>HHKi 4*>£,?i 

±Wfe. COt*05l±»yauett. 06 (d) fcS«- J: 
?l±ffSA s 0nim^e,70OnimST'ao. 7 m 

** ,70 ° mm^e, 1 4 0 0 mm£T'& 0 . 3mm/» 

S tufc -> U n >#MgcD^ z/zS >y M 7 ] 

[0 0 2 5] <tt«Ml>H2fc^-r*^te, *X^JK 
*§6 Ofiir® 6 a tfBttffffi 9 tB&EJ— i: *5 <t 5 
1R^2 3^/H, 2<DttB*(M«iL. Hay|R 
4 OflfcW SAX :/58*§ 6 <OS8jfe5-ft£D&£tf 6 0 

0 tf^x t & 5 £ 5 tc&n-f' /Wcam»K*CNP Lfc c 

V=f y f- 7 a«r?|±(ffc 0 CCO-f VdT-y h 7 a*Jft&0)J 

1 fcbfc. 0 4©}?F^3li||)5igMl tm-<D&m 
SOFT'S tJ, KF9 8Ummi £|3J-<0k-*T';fc 

5. <Jt&0j2>0 3fc^-r.t;-7te. *x:fltt«*96£ 

CO 0 2 6] <ttttKRl &tflMfe>ftftffi| j , 
lXlttttR«2©-t':/:fy h*«l^fcx^XUT, « 

Ji*E6 (a) ~@6 (c) fcjfsf,, @6 (a) -06 
(c) f V=fy KD5|±tfiKSE^ 

/<-7x^HW [P] t^S^yai/^jt-^Nttgug 

#fC*>fcoT/<-7x*M«« [P] £*£^U=J>^ 

n^ai-rct^T**fc. s^Mi&tf L.ttBsisi- 
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^<tfPHua^oftiofc»u Jtt»92&cmife0!(iT 

»±> ^f*fc*)feoT/^-7x^MSJsl! [P] fcfcSfy 

*s 06 (d) frSHSfrfrj^ie, ^V^h^ 
M-7x^« [P] tft33l±tf&g<D|^!5B)& 
1 ©2fffit8E0>J 2 <fc 5 ffifr o ft, EH^ L3 > M3 T? 

35oft e 

co 0 2 7] <tt*agm 2 &vm&>mmm 1 &mm 

«2©-r:/=fy h5l±tf0$©@fc*;£fifcfc*#fcfc* 

^m^Ltc(oicMu $mm 1 -ea, mit^s o %* 

mrfc, ^-7!^^ [p] 
CO 0 2 8] 

^y av^ito^aftic, 0. 2 0 D—DTtfofcftg};; 

feRS-h-e©*xyja^© 7 j<^75-iRi©®^5 0-3 0 
m<owm®mi±)t;<&z. got -r>^<y h©3i±tf 

CO 0 2 9] $ft±fSl'Vd'-y htomit&tfS 0-10 
i: ©3^* ?»¥S*lRlte 3 0 0 mminftB^lto* 

*©!^®Ht±5&ifM'>L*«,^T-, -f^7 h©EP 
SC©±ilfct5ft ^ Tft^RST-^fnS©^ y 3 >¥^© 



cei 1 ] *¥mmm*&Tmtm 1 ©->y 3>#<sa 
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[0 3] fliW&tifts/UavJWSftO-f >=fy 
II. 

[0 4 ] jt^flij i *a*-rH i ^ttismwfBmmm. 
im 5 ] tmm z ^m.tm i Kftj^sBrastiMgn. 

[06] (a) ~ (c) JttMUl. JttMN2ft0m io 

0, 

[0 7 ] mmm i &cf jttew 2 <o^v => vJw«»<o-f v 
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1 1 gin-f;i/ 
1 2 m2 3-f;l/ 
1 3 H3?3oi3f 
1 4 S^aVitR 

1 4 a ansrest 

1 4 b JV2jftt 

1 6 %xymi§ 

I 6 a AX^TK«©*£r® 

17 5/ y a >n> h 

1 7 a tSBRSB 
17b ,*hi* 
1 9 SiffiW® 
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